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1.0 INTRODUCTION 

This document represents the Resource Conservation and Recovery Act (RCRA) Facility Investigation 

(RFI) Workplan Addendum II for Corrective Action activities to he conducted for Solid Waste 

Management Unit (SWMU) No. 17 at the McDonnell Douglas facility. McDonnell Douglas is now a 
. . 

wholly owned subsidiary of The Boeing Company (Boeing). The Tract I facility (Facility) is located in 

Hazelwood, Missouri. The Facility location is presented in Figure 1-1. 

This RFI Workplan Addendum II supplements the previously approved RFI Workplan that was 

submitted to the Missouri Department of Natural Resources (MDNR) on November 24, 1997 and the 

Workplan Addendum that was submitted to MDNR on March 16, 2000. This document fully complies 

with the Corrective Action requirements of the Facility's Part B Permit. 

1.1 Purpose 
The RFI Workplan Addendum II presents the supplemental planned approach for characterizing the 

nature of any hazardous wasttt/constituent releases to soil or groundwater from SWMU No. 17. 

Figure 1-2 displays significant features of the Facility and the locations of the SWMUs that are being 

investigated in the RFI . 

This document and the previously approved support plans will provide MDNR personnel with Boeing's 

proposed technical scope of work and administrative/implementation approach for completion of RFI 

investigation and reporting activities. Upon review and formal approval by MDNR, this Workplan 

Addendum II will serve as the planning document for the supplemental tield investigation of SWMU 

No. 17. The tield investigation component"ofthe Workplan Addendum II will be utilized in 

conjunction with two associated support plans including a Quality Assurance Project Plan (QAPP) and 

a Health and Safety Plan (HASP) which were previously approved by MDNR. 

1.2 Workplan Addendum II Organization 

This Workplan Addendum II is divided into eight sections of text. A brief description of each section 

is presented below. 

Section 1.0, Introduction, describes the purpose and content of this Workplan Addendum II. 

Section 2.0, Project Management, references the various management and administrative issues 

associated with the project. 
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Section 3.0, Supplemental Investigation Approach, summarizes the RFI findings to elate for SWMU 

No. 17 and presents the planned sample collection/analysis approach for the supplemental tielcl 

activities at the unit. 

Section 4.0, Sampling and Analysis Procedures, describes the procedures to he implemented for all 

field sampling and laboratory analysis activities. 

Section 5.0, Evaluation of Investigation Results, describes the development, tracking, evaluation, and 

presentation of investigative data. 

Section 6.0, Quality Assurance/Quality Control, references the quality assurance and quality control 

measures to be implemented for all data collection activities. 

Section 7 .0, Health and Safety, references the health and safety procedures to he utilized for all field 

investigation activities. 

Section 8.0, References, provides a list of references that were used in the development of this 

Workplan Addendum II document. 
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Building No. 
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23 
24 
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2~ 
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4 
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56 

Figure 1-2 
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HAZELWOOD, MO 
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Pedestrian Underpass (West) 
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2.0 PROJECT MANAGEMENT 

The overall project management approach for the McDonnell Douglas RFI is detailed in the previously 

approved RFI Workplan elated November 24, 1997. Project management modifications are 

summarized below. 

2.1 Updated Schedule 
The revised work schedule for completion of the McDonnell Douglas RFI program is presented in 

Figure 2-1. Duration of MDNR review processes, which control the start date of mobilization and 

field activities, has been estimated based upon conversations between MDNR and Boeing personnel. It 

is anticipated that the final schedule may require modification based upon the actual review/approval 

process, as well as existing weather conditions at the time of MDNR approval and throughout the 

investigation. 

2.2 Project Organization and Personnel 
All of the Boeing and Harding ESE supervisory personnel identitiecl in the March 2000 RFI Workplan 

Aclclenclum remain the same . 

Subcontractors 

With the approval of Boeing's Project Manager, Harding ESE will utilize either Environmental 

Science Corp. (Mt. Juliet, TN) or TestAmerica, Inc. (Nashville, TN) to complete the required off-site 

laboratory analyses. Both laboratories possess the capability to perform the required analytical 

methods and the associated QA/QC back-up data. Once the supplemental scope of work is finalized, 

Boeing will evaluate cost quotations from both labs before making a tina! selection. 

Similarly, Harding ESE will utilize the services of Roberts Drilling (Columbia, IL) or Petro-Probe 

Investigations, Inc. (St. Louis) and to complete the required soil borings and monitoring well 

installation efforts. Both firms maintain experienced, licensed personnel who maintain the required 

OSHA health and safety training certifications. Harding ESE will provide overall project 

management, coordination, and quality control of subcontractor activities in accordance with the RFI 

Workplan objectives . 
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UPDATED RFI SCHEDULE 

Start Duration End 2001 2002 
Date (Days) Date 

Dec Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1 Ju l 1 Aug 1 Sap 1 Oct 1 Nov 1 Dec Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1 Jul 

Field Investigation 12/4/00 19 12/22/00 I 
Laboratory Analysis 12!7/00 30 1/5/01 

Quarterly Groundwater 
2/19/01 1 11 /19/01 I I I I Monitoring 

Submittal o f Revised RFI I Workplan Addendum II to 7/20/01 1 7/20/01 

MDNR 

Receive Authorization to I Proceed & Mobilization 9/7/01 30 10/8/01 

Time 

Field Investigation 10/8/01 5 10/12/01 I 
Laboratory Analysis 10/15/01 30 11 /15/01 • Internal Revised RFI 

11/20/0 Report Prepared 
60 1/18/02 • Boeing Review of I Revised RFI Report & 1/21/02 15 2/1 /02 

Submittal to MDNR 

Figure 2-1 II ~:;~!~~PA~SE UPDATED RFI SCHEDULE (AS OF JULY 2001) 
RFI WORK PLAN ADDENDUM II FOR 
MCDONNELL DOUGLAS FACILITY 
HAZELWOOD, MISSOURI 
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3.0 SUPPLEMENTAL INVESTIGATION APPROACH 

This section of the RFI Workplan Addendum II describes the approach that will be utilized to conduct 

the supplemental investigation of SWMU No. 17. Findings from prior investigations are initially 

summarized to establish the basis for this supplemental field investigation. Recommenclecl approaches 

for sampling and analysis are then provided along with supporting rationale to characterize the nature 

and extent of any potential hazardous waste/constituent releases to soil or groundwater at this unit. 

3.1 RFA Findings 
. Limited soil sampling activities were conducted as part of the RFA to preliminarily assess whether any 

releases have occurred from this unit. Two shallow soil samples (0-12 inches bls and 12-24 inches bls) 

were collected from one soil boring for off-site laboratory analysis. 

Four VOC constituents including PCE (760 to 290,000 JJ-g/kg), acetone (88 to 140 JJ-g/kg), total 

xylenes (11 to 32 JJ-g/kg), and 1,2-dichloroethene (1,2-DCE) (14 to 44 JJ-g/kg) were detected in the 

samples and sample duplicates acquired from this unit. The shallower sample exhibited the highest 

PCE concentration of 290,000 JJ-g/kg, while the tield duplicate for the same depth interval exhibited a 

lower PCE concentration of 40,000 JJ-g/kg . 

Inorganic constituents were detected in the samples acquired from this unit. However, arsenic and 

selenium represent the only inorganic constituents which exceeded USGS-based regional background 

levels. Arsenic was detected in the deeper sample at a concentration of 46.3 mg/kg, while selenium 

was detected in the shallower sample at a concentration of 4.02 mg/kg. 

3.2 RFI Findings to Date 
Geological soil boring data, analytical soil data, analytical groundwater data, groundwater elevation 

measurements, and various field data have been utilized to characterize the nature and extent of any 

hazardous waste/constituent impacts from SWMU No. 17. 

3.2.1 Geological Cross-Section for SWMU No. 17 

Based on the available RFI soil boring data for SWMU No. 17, a geological cross-section was 

prepared to illustrate subsurface characteristics at this unit. The cross-section depicts the relationships 

between various geologic units . 
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Geological Interpretations 

The following conclusions were based on a review of the referenced cross-section: 

• The Fill Unit beneath SWMU No. 17 extends from at/near the surface to a depth of 

approximately 2-5 ft bls. 

• The Silty Clay Unit is encountered beneath the Fill Unit and exhibits a typical thickness 

of approximately 12-15 ft.; 

• The Clay Unit is encountered at approximately 17ft bls; and 

• SWMU No. 17 is underlain by an apparently continuous, homogeneous lacustrine clay of 

undetermined total thickness. 

Hydrogeological Interpretations 

The following conclusions were based on a review of the referenced cross-section: 

• Present across the Facility and including SWMU No. 17, the continuity and thickness of 

the Clay Unit are verified. The low vertical permeability of this Clay Unit provides a 

degree of vertical hydraulic separation from the underlying bedrock. 

• Based on the relatively tlat elevations displayed in the cross-section, stratigraphical 

contours are not anticipated to significantly alter constituent migration patterns. 

3.2.2 Analytical Results for SWMU No. 17 Soil Samples 

Analytical results for SWMU No. 17 soil samples were utilized to assess the horizontal and vertical 

extent of any impacted soils at this unit. Analytical results for soil samples collected from the west 

portion of SWMU No. 17 are summarized in Table 3-1, while analytical results for soil samples from 

the east portion of the unit are summarized in Table 3-2. Soil sample locations and associated results 

are displayed in Figure 3-1. 

Ten (10) borings were advanced in the initial phase of the investigation to assess the extent of any 

releases from SWMU No. 17. Several of the soil borings exhibited PID/visual evidence of VOC­

related impacts, thus necessitating the completion of additional "step-out" borings. At these locations, 

the impacted boring was plugged and a new boring was advanced at a location of 20-30 ft further away 

from the source area. In this manner, the horizontal extent of SWMU No. 17 was extended further in 

an easternly direction. 

Thirteen (13) additional borings were completed in the supplemental phase. Three step-out borings 

(SB-15, SB-16, and SB-17) were completed to delineate the eastern downgradient extent of SWMU 

No. 17, as well as one step-out boring (SB-18) within the suspected source area inside of Building 51. 

Two upgradient borings (SB-8 and SB-13) were also advanced . 
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Soil samples were collected from each of the borings and submitted for chemical analysis to delineate 

the horizontal and vertical extent of SWMU No. 17. Twelve (12) VOC constituents including 

perchloroethene (PCE), trichloroethene (TCE), cis-1 ,2-dichloroethene ( cis-1 ,2-DCE), trans-1 ,2-

dichloroethene (trans-1 ,2-DCE), 1,1 ,2-trichloroethane, acetone, methylene chloride, 2-butanone, 

toluene, xylenes, ethylhenzene, and various benzene derivatives were detected in samples acquired 

from this area. The highest VOC concentrations were detected at soil borings SB-1, SB-2, SB-3, 

SB-4, SB-11, and SB-18 within the most interior portions of the unit. Soil samples from SB-18, SB-11, 

SB-4, and SB-1 exhibited the highest PCE concentrations of9,300 ppm, 1,700 ppm, 240 ppm, and 

58 ppm, respectively. Soil samples from SB-18, SB-11, and SB-4 contained68 ppm, 57 ppm, and 

11.9 ppm cis-1 ,2-DCE, respectively. Soil samples from SB-7 along the southwest portion of the area 

and SB-5 along the northeast portion of the area exhibited PCE concentrations of 4.2 ppm and 

3. 6 ppm, respectively. 

Although collected from saturated intervals, soil samples from a deeper horing (SB-9) were also 

analyzed. While PCE was not detected in any of the SB-9 samples, several other VOC constituents 

were detected. Saturated soil samples from SB-9 exhibited maximum concentrations of 12 ppm TCE 

and 0.38 ppm 1,1,2-trichloroethane. 

Twenty three (23) of the thirty six soil samples collected from SWMU No. 17 contained concentrations 

which exceeded at least one VOC ITL. Six VOC constituents exceeded ITLs (cis-! ,2-DCE, trans-1 ,2-

DCE, methylene chloride, perchloroethene, 1,1 ,2-trichloroethane, and TCE). 

Eight (8) soil samples were also analyzed for other non-RCRA related parameters. Soil samples from 

SB-12, SB-5, and SB-15 along the eastern portion of the unit exhibited the highest extractable 

hydrocarbon concentrations of 6,360 ppm (diesel calibration), l ,900 ppm, and 470 ppm (diesel 

calibration), respectively. Soil samples from SB-12, SB-5, and SB-6 contained 260 ppm (gasoline), 

180 ppm, and 25 ppm, respectively. Soil samples to the east (SB-12, SB-15, SB-16) and northeast 

(SB-5, SB-6) of SWMU No. 17 exhibited total purgeable and/or total extractable hydrocarbon 

concentrations that exceeded ITLs. 

Seven of eight heavy metal constituents were detected for samples acquired from SWMU No. 17. 

Concentrations were comparable to background values. Maximum concentrations for the unit included 

20 ppm arsenic, 310 ppm barium, 0.9 ppm cadmium, 22 ppm chromium, 16 ppm lead, 0.56 ppm 

mercury, and 1.6 ppm selenium. None of the soil samples from SWMU No. 17 contained constituent 

concentrations which exceeded metals ITLs . 
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The maximum detected values for the SWMU No. 17 soil samples were compared to the constituent­

specific ITL values to evaluate the presence of significant constituent concentrations. Six (6) VOC 

constituents exceeded the corresponding ITL values for soils. In addition, three other VOCs (benzene, 

1,1-DCE, and vinyl chloride) exceeded the corresponding ITL values for groundwater. As a result, 

the following COCs at SWMU No. 17 have been retained for further evaluation: 

• VOCs (9): benzene, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, PCE, 

1,1 ,2-trichloroethane, TCE, vinyl chloride, and methylene chloride. 

3.2.3 Analytical Results for SWMU No. 17 Groundwater Samples 

Analytical results for SWMU No. 17 groundwater samples were utilized to characterize the nature and 

extent of constituent releases to groundwater beneath this unit. Analytical results for groundwater 

samples collected from SWMU No. 17 are summarized in Table 3-3. Groundwater sample locations 

and associated results are displayed in Figure 3-2 (April 1998 results) and Figure 3-3 (February 2001 

results). 

Six groundwater samples were coUected from SWMU No. 17 during the initial investigation phase for 

chemical analysis. Groundwater samples from four of the temporary piezometers (TP-1, TP-2, TP-3, 

and TP-4) and monitoring well MW-6S provided analytical data regarding shallow groundwater 

conditions. The groundwater sample acquired from MW-51 was used to characterize groundwater 

conditions from an intermediate portion of the saturated unit. 

Eighteen (18) groundwater samples were collected from SWMU No. 17 during the supplemental 

investigation phase for chemical analysis. Groundwater samples from two of the soil boring holes 

(SB-17, SB-18), tive of the temporary piezometers (TP-1 thru TP-5), and six monitoring wells 

(MW-6S, MW-7S, MW-8S, MW-9S, MW-lOS, and MW-llS) provided analytical data regarding 

shallow groundwater conditions. The groundwater samples acquired from MW-51 and MW-81, and 

MW-111 were used to characterize groundwater conditions from an intermediate portion of the 

saturated unit. The groundwater sample acquired from MW-llD was used to characterize 

groundwater conditions from the deep portion of the saturated unit. 

Sixteen (16) VOCs were detected in groundwater samples collected from SWMU No. 17. Three of 

the sampling locations which exhibited the highest VOC concentrations were situated within and 

immediately downgradient to the unit (TP-1, MW-7S, and MW-51). Groundwater samples from TP-1, 

MW-7S, MW-51, TP-5, and TP-2 exhibited the highest total VOC concentrations of 317 ppm, 146 

ppm, 146 ppm, 105 ppm, and 58 ppm, respectively. The groundwater sample from TP-4 along the 

southwest corner of the unit also contained 17 ppm total VOCs. A downgradient boundary point was 

established to the northeast of SWMU No. 17 where no solvent-related VOCs were detected from 
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TP-3. An additional downgradient boundary point was established to the east of SWMU No. 17 where 

no VOCs were detected from MW-llS. Vertical delineation was also confirmed at this location by the 

absence ofVOCs for MW-111 and MW-llD. 

PCE and several degradation products including TCE and cis-1 ,2-DCE were detected at the highest 

concentrations. Groundwater samples from TP-1, MW-7S, and TP-2 exhibited the highest PCE 

concentrations of 210 ppm, 130 ppm, and 45 ppm, respectively. The sample from TP-1 also 

contained the highest cis-1 ,2-DCE level of 97 ppm. Located approximately 70 feet downgradient 

(east) from TP-1, the groundwater sample from intermediate well MW-51 exhibited the highest TCE 

concentration of 270 ppm (February 2001). 

Analytical results for the adjacent shallow and intermediate monitoring wells (MW-6S and MW-51, 

respectively) were also compared. Detected VOCs for the two wells were similar. However, the 

TCE concentration for the intermediate well MW -51 (270 ppm for the February 200 I event) was 

significantly higher than the comparable value for MW-6S (0.12 ppm). In addition, vinyl chloride has 

been detected at these two SWMU No. 17 groundwater sampling locations. Groundwater samples 

from MW-6S and MW-51 in April 1998 exhibited vinyl chloride concentrations of 0.94 ppm and 0.25 

ppm, respectively. The groundwater sample collected from MW-6S in February 2001 exhibited a 

vinyl chloride concentration of 0.05 ppm; vinyl chloride was not detected in the February 2001 sample 

from MW-51. Other VOC constituents including acetone, benzene, ethylbenzene, methylene chloride, 

toluene, and xylenes were generally detected at low concentrations, e.g. 50 ppb or less, and/or on an 

isolated basis. Detected levels for acetone and methylene chloride in particular are likely to be 

laboratory artifacts. 

None of the groundwater samples from the 2 upgradient monitoring wells (MW -8S, MW -81) or the 3 

"clean" downgradient monitoring wells (MW-llS, MW-111, MW-llD) exhibited VOC concentrations 

that exceeded an ITL. 

Twenty four (24) groundwater samples were also analyzed for other non-RCRA related parameters. 

Groundwater samples from MW-9S, MW-lOS, and TP-3 along the eastern portion of the unit 

exhibited the highest extractable hydrocarbon concentrations of 2.4 ppm (2 inches of diesel free 

product), 0.95 ppm (diesel free product), and 45 ppm (diesel calibration), respectively. Groundwater 

samples from TP-3 and MW-9S contained5 ppm (gasoline) and 1.3 ppm (gasoline), respectively. 

Groundwater samples to the east (MW-9S, MW-lOS) and northeast (TP-3) of SWMU No. 17 

exhibited diesel free product and/or total purgeable/extractable hydrocarbon concentrations that 

exceeded ITLs . 
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Five (5) metals including arsenic, barium, lead, mercury, and selenium were detected in the 

groundwater samples collected from TP-1 at SWMU No. 17. The groundwater sample exhibited 

detectable "total" levels of arsenic (0.0037 ppm), barium (0.44 ppm), and lead (0.0042 ppm). The 

sample exhibited detectable "dissolved" levels of barium (0.44 ppm), mercury (0.00034 ppm), and 

selenium (O.Oll ppm). None of the metal constituent concentrations exceeded their respective ITLs. 

The maximum concentration values were determined for the set of temporary piezometers/monitoring 

wells at SWMU No. 17. These maximum values for the groundwater samples were compared to the 

constituent-specific ITL values to evaluate the presence of significant constituent concentrations in 

groundwater. Although methylene chloride is potentially associated with laboratory carryover, it is 

also being retained for analysis in the upcoming supplemental investigation effort. As a result, the 

following groundwater-associated COCs at SWMU No. 17 have been retained for further evaluation: 

• VOCs (9): benzene, 1, 1-DCE, cis-1 ,2-DCE, trans-1 ,2-DCE, PCE, I, I ,2-

trichloroethane, TCE, vinyl chloride, and methylene chloride. 

3.2.4 Groundwater Field Measurements for SWMU No. 17 

In addition to the collection of samples for laboratory analysis, groundwater samples were also 

evaluated for the following tield parameters: pH, conductivity, and temperature. These results are 

summarized hy parameter below. 

pH values for SWMU No. 17 groundwater samples ranged from 6.2 to a high of 12.9. Most values 

generally ranged from pH 6.5 -7.5. The strongly basic value of 12.9 was detected from TP-4 to the 

southwest of the unit. This reading represents the only pH value which indicates the presence of 

potentially abnormal groundwater conditions. 

Conductivity values for SWMU No. 17 groundwater samples ranged from 1,300- 101,000 us/em. 

Most values generally ranged from 1,300- 14,500 us/em. The high end value of 101,000 us/em was 

detected from TP-4 to the southwest of the unit. This reading represents the only conductivity value 

which indicates the presence of potentially abnormal groundwater conditions. 

Temperature values for SWMU No. 17 groundwater samples ranged from 8 - 1 rc. The lowest 

values were recorded during the February 1998 monitoring events while the highest values were 

recorded during the April 1998 monitoring event. None of the temperature results indicates the 

presence of any abnormal groundwater conditions . 
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3.3 Overview of Sampling Approach 

A biased sampling approach will be used to locate sampling locations in and around SWMU No. 17. 

The approximate locations, number of samples, and analyses have been determined using the following 

criteria: 

• RFI soil boring and analytical results acquired in February 1998, April 1998, and 

February 2001; 

• RFA soil boring and analytical results; 

• SWMU layout; 

• hazardous wastes or hazardous constituents managed; 

• field conditions (e.g. staining, cracks, obstructions); and 

• historical operations or procedures performed at SWMU No. 17. 

A discussion of the specific investigative approach for SWMU No. 17 is provided in the following 

subsection. The proposed sampling locations are approximate and subject to slight revision at the time 

of sampling, based on field observations and encountered conditions. Table 3-4 presents a summary of 

the supplemental investigation parameters for SWMU No. 17 including: number of borings, number of 

groundwater monitoring points, number of samples, target constituents, ana lytica I methods, sample 

selection criteria, sample collection method, and projected minimum boring depth. 

Subsurface soil/groundwater sampling and aquifer test methods will be conducted to further evaluate 

SWMU No. 17. In the event that the selected sampling method proves unsuitable at a specific location 

due to access restrictions, subsurface restrictions, or unsuitable soils; an alternate sampling method 

may be employed. Any alternate sampling methods must be capable of collecting representative 

samples in a manner which is consistent with the objectives of this Workplan Addendum II. Due to the 

presence of buried utilities in the area, actual sampling locations will be determined through 

discussions with Boeing facilities personnel and confirmed in the field prior to sampling. 

3.4 Sample Collection Plan 

Based on the RFI findings to elate, Boeing will complete the tielcl investigation efforts described below 

to further delineate horizontal impacts beneath SWMU No. 17. Approximate locations for the new 

soil borings, monitoring wells, and the temporary piezometer are displayed in Figure 3-4 . 

P:\5197042\WP\WP-ADDEN\ADDNDM-2\REVADD-2.WPD 7119/01 JQ flarding ESE, Inc. 



• 

• 

• 

McDonnell Douglas RFI Workplan Addendum II 

3.4.1 Investigation of Suspected Source Area 

Six (6) shallow soil borings will be located within the suspected source area of SWMU No. 17 for 

subsequent completion as groundwater monitoring points (temporary piezometers). These six soil 

borings will be completed inside of Building 51 to further delineate the horizontal extent of any soil 

impacts in the unsaturated unit. Some of these monitoring points will also he used as part of an short­

term aquifer test to evaluate well drawdown and hydraulic communication characteristics. 

Soil samples will be collected continuously from the six soil borings. Based on an anticipated 

groundwater elevation of 8-10ft bls, these soil borings will each be completed to an approximate depth 

of 15ft his. 

Samples will be screened for off-site analysis utilizing appropriate field instrumentation including a 

photoionization detector (PID). If detectable PID readings are encountered, Boeing anticipates 

collecting a sample from the interval containing the highest PJD reading and submitting it for off-site 

anaiysis. Furthermore, if evidence of PCE/YOC impacts is encountered at any of these 6 boring 

locations, an additional set of borings will he advanced at a feasible location that is approximately 50ft 

further north and/or west inside Building 51 (hydraulically upgradient). This "step-out" process will 

be utilized to delineate the horizontal extent of VOC impacts, while minimizing the number of samples 

that are submitted for laboratory analysis. If unexpected field conditions are encountered, the Harding 

ESE field geologist and Boeing will discuss any recommended changes in sampling approach. 

The six soil borings will be completed as temporary piezometers. Following development, tield 

screening procedures (interface probe measurements and visual observation) will he pert(mned to 

evaluate the potential presence of any DNAPL. Groundwater samples will he collected from the 

temporary piezometers and submitted for off-site analysis. 

A short-term aquifer test will be conducted at MW-7S to evaluate well drawdown and hydraulic 

communication characteristics within the source area. This evaluation will he performed as a pump 

test if well recovery rates are sufficient. If not, a slug test may be utilized. Water level measurements 

will be recorded for MW-7S, adjacent temporary piezometers (TP-1, TP-2, TP-5, selected new 

interior piezometers), and adjacent monitoring wells (MW-51, MW-6S). If DNAPL is detected at 

MW-7S, the Harding ESE Field Implementation Manager will retain authority to conduct the aquifer 

test at a different well location. Aquifer test procedures are described in Section 4.8 . 
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3.4.2 Investigation of Downgradient Impacts 

Five (5) soil borings will be located to the east and southeast of SWMU No. 17 for subsequent 

completion as temporary piezometers. Most importantly, the proposed locations will help delineate the 

horizontal extent of TPH/VOC impacts to groundwater. These locations will also serve to further 

delineate the horizontal extent of any TPH/VOC impacts to soil outside of the source area. 

Soil samples will be collected continuously from each of the five soil borings. Based on an anticipated 

groundwater elevation of 8-10 ft bls, these soil borings will each be completed to an approximate depth 

of 15ft bls. 

With the objective of identifying "clean" soil verification samples, Boeing will collect and submit 

representative soil samples from each boring for off-site analysis. Samples will be screened for 

off-site analysis utilizing appropriate field instrumentation including a PID. The field geologist will 

also retain authority to select samples on the basis of visual/olfactory means. Selected samples will be 

properly labeled, packaged, and shipped off-site for laboratory analysis. 

If detectable PJD readings are encountered for any of these soil borings, Boeing anticipates collecting a 

sample from the interval containing the highest PID reading and submitting it for off-site analysis. 

Furthermore, if evidence of TPHIVOC impacts is encountered at any of these 5 boring locations, an 

additional boring will be advanced at a feasible location that is approximately 50 ft further east of the 

unit (hydraulically downgradient). This "step-out" process will be utilized to delineate the horizontal 

extent of any TPH and/or VOC impact<;, while minimizing the number of samples that are submitted 

for laboratory analysis. If unexpected field conditions are encountered, the Harding ESE tield 

geologist and Boeing will discuss any recommended changes in sampling approach. 

The five soil borings will be completed as temporary piezometers. Following development, 

groundwater samples will be collected from each of the temporary piezometers and submitted for 

off-site analysis of TPH and VOCs. 

3.4.3 Investigation of Offgradient Impacts 
Pending acceptable utilities clearance, two (2) soil borings will be located to the southwest of SWMU 

No. 17 for subsequent completion as temporary piezometers. Most importantly, the proposed 

locations will help delineate the horizontal extent of TPH/VOC impacts to groundwater. These 

locations will also serve to further delineate the horizontal extent of any TPHIVOC impacts to soil 

outside of the source area. 

Soil samples will be collected continuously from each of the soil borings. Based on an anticipated 

groundwater elevation of 8-10ft bls, these soil borings will each be completed to an approximate depth 

of 15ft bls . 
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With the objective of identifying "clean" soil verification samples, Boeing will collect and submit 

representative soil samples from each boring for off-site analysis. Samples will be screened for 

off-site analysis utilizing appropriate field instrumentation including a PID. The field geologist will 

also retain authority to select samples on the basis of visual/olfactory means. Selected samples will be 

properly labeled, packaged, and shipped off-site for laboratory analysis. 

If detectable PID readings~ encountered for either of these soil borings, Boeing anticipates 

collecting a sample from the interval containing the highest PID reading and submitting it for off-site 

analysis. Furthermore, if evidence of TPH/VOC impacts is encountered at any of these 2 boring 

locations, an additional boring will be advanced at a feasible location that is approximately further 

away from the unit. This "step-out" process wiii be utilized to delineate the horizontal extent of any 

TPH and/or VOC impacts, while minimizing the number of samples that are submitted for laboratory 

analysis. If unexp~cted field conditions are encountered, the Harding ESE tield geologist and Boeing 

will discuss any recommended changes in sampling approach. 

The two soil borings will be completed as temporary piezometers. Following development, 

groundwater samples will be collected from each of the temporary piezometers and submitted for 

off-site analysis of TPH and VOCs. 

3.4.4 Sample Analysis Plan 

As described in Sections 3.3.3 and 3.3.4, soil and groundwater samples will be selectively analyzed 

for VOCs (benzene, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, PCE, 1,1,2-trichloroethane, TCE, vinyl 

chloride, and methylene chloride) and TPH (purgeable and extractable]). The VOC list includes the 

suspected source constituent (PCE), its potential degradation products, and other VOCs which 

exceeded ITL values for soil or groundwater media. VOC and TPH analyses will be performed in 

accordance with USEPA Method 8260 and Method OA-1/0A-2, respectively. 

3.4.5 Sampling Re-Cap 

Boeing anticipates that thirteen (13) Geoprobe soil borings will be completed to further characterize 

the nature and extent of any impacts to soil at SWMU No. 17. Each of these 13 soil borings will be 

completed as a temporary piezometer. Approximate soil boring/monitoring well locations are 

displayed in Figure 3-4. Approximately 13 soil samples will be submitted t()r off-site laboratory 

analysis. Approximately 13 groundwater samples will be submitted for lab analysis to delineate the 

extent of any VOC and/or TPH impacts to groundwater . 
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McDonnell Douglas RFI Workplan Addendum II 

4.0 SAMPLING AND ANALYSIS PROCEDURES 

This section describes the pertinent sample collection, monitoring well installation, laboratory analysis, 

and aquifer test procedures. 

4.1 Direct Push Sampling Technology 

4.1.1 Soil Sampling 

Direct push/hydraulic soil probe (Geoprobe) subsurface sampling equipment will be utilized as the 

primary drilling methodology wherever site conditions permit its use. Geoprobe equipment will be 

mounted on a truck or all terrain vehicle (ATV) for subsurface investigations. 

The hydraulic soil probe technology utilizes static and percussion forces to drive probing and sampling 

tools into the subsurface. The thin-walled soil sampling tube remains completely sealed as it is driven 

to the desired sampling depth by steel probing rods. An internal piston is then manually released 

allowing soil to enter the sampling tube, which is lined with a disposable polybutylate (acetate) liner. 

The sampling tube is then driven further to collect the soil from the desired depth interval. The 

sampling tube is withdrawn and the polybutylate-encased sample is removed from the sampling tube . 

An aliquot of sample will be placed directly into the appropriate sample container from each sampling 

location. No compositing of samples shall be performed. The samples collected for VOC analysis 

will be filled to the top of the jar to minimize the amount of headspace in the jar which may result in 

the loss of volatile compounds from the sample. Samples collected for organic analysis shall be 

immediately placed into an iced sample cooler to prevent the loss of volatile compounds. Soil samples 

acquired for metals analysis will be collected by placing an aliquot of soil into an appropriate glass 

sample container. Sample container requirements are described in the previously approved Quality 

Assurance Project Plan (QAPP). 

To prevent cross-contamination between samples, the sampler shall wear disposable latex gloves 

during the collection of the samples. The sampler shall don a new pair of disposable gloves before 

collecting each sample. Also, the sampler shall decontaminate the sampling devices prior to each use. 

Decontamination procedures are discussed in the QAPP. 

Following completion, each Geoprobe boring will be grouted with a bentonite slurry that is tremied to 

the bottom of the boring. The surface asphalt or concrete at each boring location will be repaired. 

Portable roll-off containers will be used to accumulate soil cuttings for subsequent transfer into larger 

roll-off units and management by Boeing. Any decontamination liquids generated will be disposed of 

at the IWTP. 
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4.1.2 Groundwater Sampling 

Due to the limited availability of shallow groundwater at the site, temporary piezometers will be used 

to collect groundwater samples from the shallow soil borings. Each temporary piezometer will be 

constructed of l-inch diameter PVC with flush-threaded joints. Five-:foot screen sections will be 

utilized at the bottom of each installation. Each temporary piezometer will be installed to an 

approximate completion depth of 16-20 ft bls. 

Prior to the collection of groundwater samples, each temporary piezometer will be purged using a 

disposable polyethylene mini-bailer. Due to the limited availability of groundwater in the shallow 

water-bearing unit, each temporary piezometer will be purged by removing one well casing volume of 

groundwater. Upon completion of the purging process, groundwater samples will be collected using a 

dedicated mini-bailer. Low flow sampling techniques are not being utilized for this stage of the field 

investigation clue to the screening/delineation nature of the effort. 

4.2 Monitoring Well Installation Procedures 
Any monitoring wells (if needed) will be installed in accordance with standard hollow-stem auger 

(HSA) drilling methods using 8 1/4-inch (or 4 1/4-inch) internal diameter (ID) hollow-stem augers. 

Prior to drilling at the initial and all subsequent borings, ancillary rig equipment will be cleaned using 

a high pressure cleaner wash at the temporary on-site decon station to eliminate cross-contamination 

between successive drilling locations. 

During the monitoring well installation process., soil samples will be collected at select locations/ 

intervals for field screening, lithographic description, and potential chemical analysis. Soil samples 

will be collected using either a Lasky (5' x 4") core barrel or a split spoon (2' x 2") sampler. Each 

sampler will be opened and immediately scanned with a PID and/or FID to identify potential presence 

of VOCs. To maintain lithographic descriptive consistency, each soil sample will be described and 

classified in accordance with the Unified Soil Classification (USC) system. 

Each monitoring well will be installed in accordance with the QAPP and the following general 

protocols: 

1) Each monitoring well will be constructed of 2-inch diameter PVC with flush-threaded joints. 

Ten foot screen length sections (0.010-in slot) will be installed within each well. 

2) The artificial sand pack will consist of chemically inert, rounded, silica sand and will be 

placed to a height of approximately two feet above the top of the screen . 
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3) A bentonite pellet seal three feet in thickness will be placed above the sand pack material. 

4) The annular space above the bentonite pellet seal will be sealed with cement/bentonite grout. 

5) Each monitoring well will be completed with a flush-mounted, water-tight protective casing. 

6) Well construction details will be recorded on standard field forms. 

Special installation procedures will be utilized for any potential deep wells that are installed to the 

bedrock surface to ensure that cross-contamination does not occur between the shallow and deep 

saturated units. Any deep wells will be constructed by using 8-114" I.D. hollow stem augers to set a 

10-inch casing at an approximate depth of 60ft bls. The casing will be grouted from the bottom of the 

casing to ground level. After the grout has set, the boring will be advanced to total depth 

(approximately 70ft bls) using 4-114" I.D. hollow stem augers. 

After installation, all monitoring wells and piezometers will be developed to ensure that particulate 

matter introduced into the formation from the drilling process is removed, and to ensure good 

hydraulic connection with the formation. Formation water and fines will be evacuated throughout the 

water column. A bailer or submersible pump will be moved up and down throughout the water 

column in the screened portion of the well to maximize water tlow through the entire screened length . 

A surge block may be used to facilitate tlow of water into the formation between withdrawal periods. 

Development procedures will be continued until one of the following criteria is met: 

• Removal of a minimum of three well casing volumes or until the well is .dry; or 

• Stabilized measurements of pH, temperature, and specific conductance are recorded 

(e.g. consecutive tield readings within 10 percent of each other). 

4.3 Field Screening and Sample Selection Procedures 

Each soil sample will be screened in the field with a photoionization detector (PTD) for total organic 

vapors (TOV) by the headspace method. This will involve placing a portion of the soil sample into a 

resealable plastic bag or similar container and allowing time for volatilization, if any, to occur. The 

concentration of VOCs that partition from the soil to the gaseous state are then recorded in parts per 

million (ppm) by placing the PID probe into the container heaclspace. 

The PID will be calibrated at a minimum of once per day during the RFI tielcl effort. Instrument 

calibration will be performed in accordance with the manufacturers' recommended procedures using 

either commercially available or laboratory-provided calibration standards. All calibration data will be 

recorded in the Field Equipment Calibration Logbook . 
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4.4 Sample Collection Procedures 
Samples will be collected and submitted for off-site chemical analysis of nine selected VOCs and TPH 

according to the target constituent list identified for SWMU No. 17. The proposed analytical 

parameters were selected based on RFT results and knowledge of chemical usage for SWMU No. 17. 

4.4.1 Soil Sampling 

Soil samples will be collected from selected borings/intervals for lab analysis using the 4-ft Macro­

Core Geoprobe sampler, Lasky core barrel, or split spoon sampler. In the event that coarse gravel fill 

material is encountered below the concrete and collection of sufficient soil volume is not possible, the 

borings will be advanced until finer-grained materials (e.g. sand, silt or clay) are encountered, and the 

sample then collected. 

The results of the field screening (PID, visual observation) will be utilized in the selection of sample 

intervals. The sample with the highest TOV level will be submitted for chemical analysis. Visual 

observations by the field geologist will also be considered in the sample selection process. Refer to 

Sectio.n 3.4 for specific screening criteria and anticipated sample depths. 

4.4.2 Groundwater Sampling 

Water level measurements will initially be performed using an electronic water level prohe and 

measured to the nearest 1/100 foot. Data will be recorded in a tield notebook and subsequently 

transferred to a standard monitoring form. 

Prior to the collection of groundwater samples, each monitoring well wiii he purged using a downhole 

submersible pump or a disposable polyethylene bailer. Each monitoring well will be purged by 

removing a minimum of three well casing and sand pack volumes of groundwater and obtaining 

stabilized tield parameter readings, or until dry. If groundwater is turbid after completion of the well 

purging process, the silt/clay particulates will be allowed to settle prior to initiating sample collection 

activities. A settling period of 1-6 hours is anticipated. Groundwater will subsequently be 

sampled/collected from the top of the water column. These measures will serve to minimize sample 

turbidity, thus enhancing the accuracy of the associated analytical results. 

The following collection procedures will be observed when using a bailer to sample a groundwater 

monitoring well: 

• Lower the bailer slowly to the interval from which the sample is to he collected. 

• A determined effort will be taken to minimize disturbance of the water column when 

raising and lowering the bailer in order to prevent aeration of the water column . 
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• Sample bottles will be filled by allowing the water to flow out the valve in the bottom of 

the ·bailer and into and along the side of the sample bottle. 

The following constraints will also be observed when using a bailer: 

• Only bottom-filling HDPE bailers or bailers made of other inert materials will be used. 

• Only unused, decontaminated, or dedicated bailer line will be used. 

• A reel upon which the bailer line may be wound is helpful (but not required) in lowering 

and raising the bailer. It also reduces the chance of contamination. 

4.4.3 DNAPL Sampling Considerations 

Screening methods (interface probe and visual observation) will be utilized to evaluate the presence of 

potential DNAPL during the supplemental investigation. For any locations that indicate the presence of 

DNAPL, additional sample collection procedures will be implemented. If feasible, a dedicated bailer or 

submersible pump will be used to collect a DNAPL sample. The DNAPL sample will be submitted to an 

off-site laboratory for product fingerprint analysis. 

4.5 Quality Assurance/Quality Control Samples 

In accordance with the previously approved QAPP, one duplicate soil sample will be collected and 

analyzed per twenty soil samples. The soil duplicate samples will he analyzed for the target list of 

VOCs and TPH. 

4.6 Sample Management, Preservation, and Chain-of-

Custody Procedures 

Upon collection, each sample will be managed according to the procedures described in this 

subsection. These procedures have been established in accordance with the QAPP. Appropriate 

USEPA analytical methods, sample preservation techniques, sample volumes, and holding times are 

also presented in the QAPP. 

4.6.1 Sample Containers 

Samples will be collected into sample containers which have been pre-cleaned and assembled to 

USEP A's Protocol "B". The volume of sample collected and the type of container used will be 

determined by the suggested volumes described in SW-846 for the particular analysis. A summary of 

the bottle requirements and sample volumes is included in the QAPP . 
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4.6.2 Sample Management 

Immediately upon collection, each sample will be properly labeled to prevent misidentification. The 

sample labels will include the sample numher, the sample location, the sample depth, the date 

sampled, the time sampled, the analyses to be performed, and the sample collector's name. The 

sample labels will be affixed to the sample jar immediately upon collection. The sample labels will be 

made of waterproof material and filled out with waterproof ink. 

After labeling, the samples will be placed into an appropriate shipping container. Samples collected 

for organic analysis will be placed into a shipping container with sufficient ice or ice packs to maintain 

an internal temperature of four-degrees ( 4 °) Celsius during transport to the laboratory. The samples 

will be appropriately packaged in the shipping container to minimize the potential for damage during 

shipment. A completed chain-of-custody form will be placed in each shipping container to accompany 

the samples to the laboratory. The shipping containers will then be sealed with several strips of 

strapping tape. 

The sample containers will be shipped via overnight courier (such as Federal Express) to the 

designated off-site laboratory. Samples will he shipped so that no more than 24 hours elapse from the 

time of shipment to the time the laboratory receives the samples. The method of sample shipment will 

be noted on the chain-of-custody forms accompanying the samples. Strict chain-of-custody procedures 

will he maintained during sample handling. 

4.6.3 Preservation 

Samples for organic analyses will be preserved by placing each sample immediately into a cooler with 

sufficient ice or ice pack material to maintain a temperature of 4-degrees (4 °) Celsius or less during 

transport to the laboratory. Sample preservation is not required for soil samples collected for metals 

analysis. Hydrochloric and nitric acid will be added to groundwater samples that are being analyzed 

for VOCs and metals, respectively. The required sample preservation methods for the specific 

constituents are included in the QAPP. 

4.6.4 Chain of Custody 

A chain-of-custody program will be followed to track the possession and handling of individual 

samples from time of collection through completion of laboratory analysis. Copies of the chain-of­

custody record will be retained in the permanent file for proper documentation. The chain-of-custody 

torms shall include at a minimum: 

• Sample number; 

• Date and time of collection; 

• Sample type (e.g., soil, groundwater, etc.); 

• Parameters requested for analysis; 
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• Signature of person(s) involved in the chain of possession; and 

• Inclusive dates of possession. 

4.7 Analytical Methods 

The samples will be submitted to a qualified off-site laboratory for analysis. Sample analyses shall be 

conducted for nine selected VOCs (benzene, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, PCE, 1,1,2-

trichloroethane, TCE, vinyl chloride, and methylene chloride) and TPH (purgeable and extractable 

petroleum hydrocarbons) in accordance with USEPA Method 8260 and Methods OA-1/0A-2 as 

previously described in Section 3.4. Lab quality assurance/quality control procedures will comply 

with the requirements of the QAPP. 

4.8 Aquifer Test Procedures 

4.8.1 Pump Test Procedures 

A short-term pump test will be performed to evaluate hydraulic conductivity, transmissivity, hydraulic 

interconnection, and other hydrogeological properties of the saturated unit within the source area. 

This data will be used with gradient information to determine groundwater tlow velocities. The test 

will be conducted using a Grunclfos submersible pump to extract groundwater from the designated 

monitoring well location. Resulting water levels will then be measured at adjacent monitoring 

wells/piezometers. The duration of the pump test will be determined in the field based upon the water 

level changes for the adjacent piezometers/monitoring wells. 

4.8.2 Slug Test Procedures 

If groundwater recovery at MW-7S is insufficient to complete the previously described pump test, an 

aquifer slug test may be performed to evaluate the hydraulic conductivity of the water-bearing unit. 

The slug test would be performed by lowering the water level in monitoring well MW-7S, then 

monitoring the rate of groundwater recovery. A plastic slug will initially be inserted into the water 

column. Then, water levels will be allowed to equilibrate prior to removing the plastic slug. The 

associated response time for each well will be recorded using a data Jogger equipped with a calibrated 

transducer. Water levels will be recorded to the nearest 0.001 foot and referenced to the top of each 

well casing . 
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4.9 Equipment Decontamination Procedures 

All drilling and sampling equipment will be decontaminated prior to initial use at the Facility. 

Decontamination of Geoprohe equipment and other pieces of equipment will he performed at the 

. drilling locations. Rinsewaters will be collected into a bucket or drum. 

To prevent possible cross-contamination between samples, all down-hole drilling tools and sampling 

equipment will also be decontaminated between boring locations. Decontamination procedures for 

sampling equipment will consist of a wash of an Alconox solution, a potable/tap water rinse, followed 

by a distilled water rinse. 

4.10 
Waste Collection and Disposal Procedures 

Waste materials derived from the field investigation, such as drill cuttings, decontamination 

rinsewaters, and personal protective equipment, will be accumulated in portable roll-off containers for 

subsequent transfer into larger roll-off units and management by Boeing. Equipment decontamination 

rinsewaters will he transferred to the influent of the IWTP where they will be treated to meet 

discharge standards in a similar manner with the chemical process influent. Any drums with solid 

materials will remain on-site until proper disposal arrangements are completed hy Boeing . 
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5.0 EVALUATION OF INVESTIGATION RESULTS 

Investigation results will be evaluated and subsequently presented in the RFT Report as described in the 

previously approved RFI Workplan and Workplan Addendum. In addition, the revised RFI Report 

will also address the following issues: 

• New data and findings associated with the supplemental investigation of SWMU No. 17 

will be incorporated in the revised RFI Report; 

• Existing data tables and figures will be updated to reflect the results of the supplemental 

investigation and quarterly groundwater monitoring program; 

• New contaminant isoconcentration maps and/or other visual representations will be 

prepared to depict the horizontal and vertical extent of contamination; 

• Fate and transport descriptions will be provided to address any DNAPL that is detected in 

the supplemental investigation; and 

• Risk assessment calculations/conclusions will be updated to incorporate all new data that 

are acquired from the supplemental investigation . 
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6.0 QUALI'}'Y ASSURANCE I QUALITY CONTROL 

Quality assurance and quality control (QA/QC) procedures for the supplemental investigation will be 

performed in accordance with the previously approved RFJ Workplan, RFI Workplan Addendum, and 

the associated QAPP. QA/QC measures for the supplemental SWMU No. 17 investigation and 

laboratory analysis are described below. 

6.1 Field Quality Assurance/Quality Control Measures 

Quality assurance of the field data will be maintained by tield team personnel who are involved with 

the collection and handling of the required data. Each individual is required to perform specific tasks 

and document the completion of each task. Field quality assurance/quality control for this project shall 

be maintained by proper documentation of the actual work performed including elate of performed 

work, daily project tasks, sample locations, sample collection times, specitic field observations, 

weather conditions, air monitoring results, and identification of assigned tield personnel. 

Documentation of the work performed shall be in the form of a tieldlog book maintained by the 

field supervisor. 

Quality control of the field data will be maintained through the collection of duplicate, equipment 

blank, and trip blank samples. Analysis of these samples will facilitate an evaluation of the sample 

collection and handling procedures, as well as the reproducibility of the data. 

One (1) soil duplicate sample will be acquired for every 20 samples collected, or a minimum of one 

(1) sample every day of field sampling activities, to allow an evaluation of the reproducibility of the 

data. Duplicate samples will be acquired by collecting a sample volume from a selected location 

which is equal to twice the typically required sample volume. The sample volume will he split and 

placed into appropriate sample containers to produce two (2) separate laboratory samples. Each 

sample will then be identified with a unique sample identification number and submitted for analysis of 

the same suite of constituents. 

Based on the anticipated collection of 11 groundwater samples during the groundwater monitoring 

event, 1 field duplicate groundwater sample will be collected for laboratory analysis. 

The duplicate sample will be collected using the same method employed for the field samples. The 

sample volume acquired will be twice the typically required sample volume. Each sample will be 

identified with a unique sample identification number and analyzed for the same suite of constituents. 

Field blanks will not be collected since disposable sample liners are being utilized for the soil sampling 

efforts. These liners eliminate the need for equipment decontamination procedures between borings. 

Similarly, field blanks will not be required for the groundwater sampling efforts since new dedicated 
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equipment will be utilized for each groundwater sample. Trip blanks will be utilized for quarterly 

groundwater monitoring events in which samples are submitted for laboratory analysis of VOCs. 

6.2 Laboratory Quality Assurance/Quality Control 
Procedures 

The selected laboratory (Environmental Science Corp. or TestAmerica) will perform the laboratory 

analyses required by the scope of this Workplan Addendum II according to the specific procedures 

described in the QAPP. The QA/QC procedures shall be in accordance with USEPA's SW-846, 

Chapter 1, Quality Control which addresses such items as laboratory blank samples, replicate samples, 

spike samples, and instrument calibration data . 

P:\5197042\WP\WP-ADDEN\ADDNDM-2\REVADD-Z.WPD 7/19/01 24 Harding ESE, Inc. 



• 

• 

• 

McDonnell Douglas RFI Workplan Addendum II 

7.0 HEALTH AND SAFETY 

All RFI investigation tasks performed at the Boeing Facility shall be conducted in accordance with the 

previously approved site-specific Health and Safety Plan (HASP) dated November 25, 1997. 

The HASP. will consider conditions relevant to the site and will he reviewed by ESE's Health and 

Safety Officer. The HASP will comply with the Occupational Safety and Health Administrations 

(OSHA's) specifications contained in 29 CFR 1910.100. ESE personnel and subcontractors involved 

in site investigation activities will read the HASP before beginning work at the Facility, as well as 

participate in daily health and safety meetings. 

An acceptable health and safety program shall be implemented to protect the field personnel from the 

potential exposures associated with subsurface sampling. Elements of the Health and Safety Program 

include: 

• Health and Safety Plan (HASP) prepared by QST personnel in coordination with Boeing 

safety /environmental personnel; 

• 40-hour HAZWOPER training for tield sampling team members; 

• 8-hour supervisory training for team leader; 

• Site-specitic safety briefing; and 

• Use of Level D protective equipment. 

Boeing policies also specify an additional health and safety requirement. All ESE and subcontractor 

personnel must read the Boeing Vendor/Contractor Safety/Environmental Awareness Guide prior to 

acquiring an approved contractors badge. The approval process must be completed prior to the 

commencement of any work at the Facility . 
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PROJECT NUMBER 51~7-012 

PROJECT NAME McDONNELL DOUGLAS 

SITE LOCATION ST. LOUIS. MISSOURI 
BORING LOCATION S~MU No 17 
DRILLING COMPANY Petro-Probe 
DRILLING METHOD •1 GeoProbe 
DRILLING METHOD •z None 

FIELD BOREHOLE.LOG BOREHOLE NUMBER• 

SWMU No. 17 88-1 

DATE BEGUN OZ/01/~8 

DATE COMPLETED OZ/01/98 
HOLE DIAMETER Z in 
TOTAL DEPTH 17 ft 
GROUND SURFACE ELEVATION NA 
NORTH COORDINATE NA 
EAST COORDINATE NA 

SAMPLING METHOD •1 Macro-core w/ 1ft I iner 

SAMPLING METHOD •z None 

WATER LEVEL DURING DRILLING 11.5 ft 

GEOLOGIST Scott 
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SHEET 1 OF 1 

COMMENTS 
Temporary piezometer TPl instal led. 
Top-of-casing elevation: 100.51 
Screen• G ft., 0.010-in. slot 

ASPHALT. 0-1 f't 
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SILTY CLAY. 2-5 ft. dark brown grad 1 ng to ye I I ow brown. 
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PROJECT NUMBER 5197-0~2 

PROJECT NAME McDONNELL DOUGLAS 
SITE LOCATION ST. LOUIS, MISSOURI 
BORING LOCATION S~MU No. 17 
DRILLING COMPANY Petro-Probe 
DRILLING METHOD •1 GeoProbe 
DRILLING METHOD •z None 

FIELD BOREHOLE·LDG · BOREHOLE NUMBER: 

SWMU No. 17 SB-2 

DATE BEGUN: DZ/0~/98 
DATE COMPLETED:OZ/0~/98 
HOLE DIAMETER 2 in 
TOTAL DEPTH 12.5 ft 
GROUND SURFACE ELEVATION NA 
NORTH COORDINATE NA 
EAST COORDINATE NA 

SAMPLING METHOD •1 Macro-core w/ ~ ft liner 

SAMPLING METHOD •2 None 
WATER LEVEL.DURING DRILLING 10 feet 

GEOLOGIST Scott George 

..J 
<t: 

W> 
I ..JO: ..... n.w 
0.. I: t-
w <t: z 
0 UlH 

0 0 

1 0 

z 0 

3 0 

1 0 I 
50 

G.O 

7 0 

8.0 

10 0 

llO 

120 I 
130 

110 

150 

lli 0 

170 

18 0 

1'1.0 

zoo 

a: 
w 
CD 
I: 
:::J z 
w 
..J 
n. 
I: 
<t: 
Ul 

>-
a: 
w 
> 
0 
u 
w 
a: 

~ 
0 

e 
0.. 
0.. 

0 
H 
0.. 

5 

1"1 

m 1& 

13 

39 

..J 
0 
CD 
I: 
>-
en 
en 
u 
en 
:::J 

CL 

CL 

CL 

SHEET 1 OF 1 
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PROJECT NUMBER 5197-0~Z 

PROJECT NAME McDONNELL DOUGLAS 
SITE LOCATION: ST. LOU!~ MISSOURI 
BORING LOCATION S~ No. 17 
DRILLING COMPANY Petro-Probe 
DRILLING METHOD •1 GeoProbe 
DRILLING METHOD ·z None . 

FIELD.BOREHOLE LOG BOREHOLE NUMBER· 
SWMU No. 17 SB-3 

DATE BEGUN OZ/0~/98 

DATE COMPLETED 02/0~/98 
HOLE DIAMETER: 2 in 
TOTAL DEPTH 12.5 Ft 
GROUND SURFACE ELEVATION: NA 
NORTH COORDINATE NA 
EAST COORDINATE NA 

SAMPLING METHOD •1 Mocro-core w/ ~ ft I iner 
SAMPLING METHOD •z None 

WATER LEVEL DURING DRILLING 10 ft 

GEOLOGIST Scott George 
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SHEET 1 OF: 1 

COMMENTS 
Temporary piezometer TPZ in5tal led. 
Top-of-casing elevation: 99.99 
Screen: G ft., 0 010-in. slot 

ASPHALT, 0-1 ft 

FILL, 1-"l 5 ft. ospho It, grove I, sand, c I oy 

FILL, "1 5-8 5 ft. grovel 1n sampler 

SILTY CLAY, 8 5-12 5, grey-brown, mott I ed ye I I ow brown, 
wet, soft 

LITHOLOGY 
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BOREHOLE OST Inc .. FIELD BOREHOLE LOG·. 
SWHU No. 17 SB-.q 

PROJECT NUMBER 5197-0~Z 

PROJECT NAME McDONNELL DOUGLAS 
SITE LOCATION ST. LOU!~ MISSOURI 
BORING LOCATION S~MU No. 17 
DRILLING COMPANY Petro-Probe 
DRILLING METHOD •1 GeoProbe 

. DRILLING METHOD •z None 

DATE BEGUN OZ/0~/98 

DATE COMPLETED OZ/0~/98 
HOLE DIAMETER Z in 
. TOTAL DEPTH 21 ft 
GROUND SURFACE ELEVATION NA 
NORTH COORDINATE NA 
EAST COORDINATE NA 

SAMPLING METHOD ·• i Macro-core w/ ~ ft I iner 
SAMPLING METHOD •z None 

WATER LEVEL DURING DRILLING 6 ft & 16.5 feet 

GEOLOGIST Scott 
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SHEET 1 OF 1 

COMMENTS 

ASPHALT. 0-1 ft 

FILL. 1-'1 ft 

• _,_::::: .. :.: .... n~k 4~4 5 Jt, d.(Jr:k ~r:()'.'l~ 
CLAY, 'I 5-B 5 f't, grey to I o 1ght grey, soft. 

wet at 6 ft 

NO RECOVERY, B 5-11 5 ft 

SANDY CLA~ 11 5-13 5 F~ dark gre~ slightly 
mo1st, sl1ghtly silty and sandy 

SILTY CLAY, 1'1-lo Ft. dark grey, mo1st to very mo1st, 
soft 

CLAY. 16-18 5 ft. dark grey, wet, very soft 

CLAY. 18 5-21 ft. grey. soft 

LITHOLOGY 
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osr··Inc. 

PROJECT NUMBER 5197-0~Z 

PROJECT NAME McOONN(LL DOUGLAS 
SITE LOCATION ST. LOUI~ MISSOURI 
BORING LOCATION SWMU No. 17 
DRILLING COMPANY Petro-Probe 
DRILLING METHOD •1 GeoProbe 

. DRILLING METHOD. •z None 

FIELD BOREHOLE LOG BOREHOLE NUMBER 
SWMU No. 17 88-5 

DATE BEGUN: OZ/0~/9B 
DATE COMPLETEO:OZ/0~/98 
HOLE DIAMETER Z in 
TOTAL DEPTH 1Z. 5 ft 
GROUND SURFACE ELEVATION NA 
NORTH COORDINATE NA 
EAST COORDINATE NA 

SAMPLING METHOD •1 Macro-core w/ ~ ft liner 
SAMPLING METHOD •2 None 

WATER LEVEL DURING DRILLING B.5 feet 

GEOLOGIST Scott George 
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SHEET 1 OF 1 

COMMENTS 

ASPHALT, 0-0 5 ft 
FILL, 0 5-~ 5 ft, br1ck~ rock dark brown, grey 

cloy at bose 

CLAY, 'l 5-8 5 ft, dark grey grad1ng to l1ght grey, 
soft, damp, petro 1 eum I 1 k e odor 

NO RECOVER~ 8 5-12.5 ft, wet, 100 ppm on groundwater 
heodspoc~ droplets of apparent product 
(dark, oily! on core barrel 

LITHOLOGY 
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OST Inc. . FIELD BOREHOLE. LOG BOREHOLE NUMBER 
SWMU.No. 17 88-6 

PROJECT NUMBER 5197-0'12 DATE BEGUN OZ/05/98 
PROJECT NAME McDONNELL DOUGLAS DATE COMPLETED OZ/05/98 

SITE LOCATION ST. LOUIS, MISSOURI HOLE DIAMETER 2 in 
BORING LOCATION SUMU No. 17 TOTAL DEPTH 1Z. 5 ft 
DRILLING COMPANY Petro-Probe GROUND SURFACE ELEVATION NA 
DRILLING METHOD •1 GeoProbe NORTH COORDINATE NA 
DRILLING METHOD •z None EAST COORDINATE NA . . 
SAMPLING METHOD •1 Mocro-core w/ '1 ft I iner WATER LEVEL DURING DRILLING 9.5 ft 
SAMPLING METHOD •z None 
GEOLOGIST Scott George 
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SHEET 1 OF 1 

COMMENTS 
Temporary piezometer TP3 instal led. 
Top-of-casing elevation: 101.33 
Screen: G ft., 0.010-in. slot 

ASPHALT, 0-1 ft 

FILL, 1-"1 5 ft. ospho It, grove I, some c I oy 

SILTY CLAY, "' 5-B 5 ft, grey, un 1 form, damp to very damp, 
strong petroleum- I 1ke odor 

SILTY CLAY, B 5-12 5 ft, grey, dark gre~ wet, strong 
petro I eum- I 1 k e odor 

LITHOLOGY 

----
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OST Inc. 

PROJECT NUMBER 5197-0~Z 

PROJECT NAME McOOONELL DOUGLAS 
SITE LOCATION ST. LOU!~ MISSOURI 
BORING LOCATION S~MU No. 17 
DRILLING COMPANY Petro-Probe 
DRILLING METHOD •1 GeoProbe 
DRILLING METHOD ·z None 

FIELD BOREHOLE LOG. BOREHOLE NUMBER 
. SWMU No. 17 SB-7 

DATE BEGUN DZ/06/98 
DATE COMPLETED,OZ/0&/98 
HOLE DIAMETER Z in 
TOTAL DEPTH 3Z 5 Ft 
GROUND SURFACE ELEVATION NA 
NORTH COORDINATE NA 
EAST COORDINATE NA 

SAMPLING METHOD •1 Macro-core w/ 4ft liner 
SAMPLING METHOD •z None 

WATER LEVEL DURING DRILLING &-25 ft 

GEOLOGIST Scott George 
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SHEET 1 OF 1 

COMMENTS 
Temporary piezome~er TP~ ine~gl led. 
Top-of~cae1ng eleva~~9n= 99.9b 
Screen· & ft., 0.010 1n. slo~ 

No samples col lec~ed for chemical analysis. 

ASPHALT, 0-0 5 ft 
FILL. 0 5-"l ft. asphalt. gravel. ssl 1ghtly mo1st to 

very mo1st 

SILTY CLAY. "l-8 5 ft, dark grey, some block, mottled, 
wet 

FILL. 8 5-12 5 ft, gravel, clay at base, wet, poor 
recovery 

LITHOLOGY 

SILTY CLAY, 15-17 ft, dark ol 1ve grey to balck ISY 
dark brown I 10YR 2/21, mo 1st to wet, 

3/21, 1- -·- - -

. Q~~Q;1[Q[1QJ .J:IQQQ. 

CLAY, 17-20 ft. dark gre~ soft, un1for~ wet, plost1c 

CLAY, 20-25 Ft, l1ght to med1um grey, t1ght, hard, 
plast1c, mo1st to wet 

CLAY, 25-32 5 ft, grey 15Y, 5Il, mo1st, hard, very 
plastic 

~----_-_-_ 

.1----_-_-...:... 
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OST Inc. 

PROJECT NUMBER 5197-0~Z 

PROJECT NAME McDONNELL DOUGLAS 

SITE LOCATION ST. LOUIS, MISSOURI 
BORING LOCATION SUMU No. 17 
DRILLING COMPANY Petro-Probe 

DRILLING ,METHOD "1 GeoProbe 

DRILUNG.METHOD ·z None 

FIELD. BOREHOLE LOG BOREHOLE NUMBER. 

SWMU No. 17 SB-8 

DATE BEGUN OZ/OG/98 
DATE COMPLETED OZ/OG/98 
HOLE DIAMETER Z in 
TOTAL DEPTH lZ. 5 ft 
GROUND SURFACE ELEVATION NA 

NORTH COORDINATE NA 
EAST COORDINATE NA 

SAMPLING METHOD "1 Macro-core w/ ~ ft I iner 

SAMPLING METHOD "2 None 

WATER LEVEL DURING DRILLING 10 ft 

GEOLOGIST Scott George 
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SHEET 1 OF 1 

COMMENTS 
Boring heodspoce: 6-7 ft: 31 ~~m 

7-8.5 ft: 1 m 
11.5-12.5 ft: 1 m 

ASPHALT, 0-0 5 f't 
FILL, 0 5-~ 5 f't, grovel 

NO RECOVERY, ~ 5-6 f't 

SILTY CLAY. 6-B 5 ft. grey-brown. ye II ow brown. 
mottled, motst 

NO RECOVERY, 8 5-9 5 ft 

SILTY CLAY, 9 5-12 5 ft. grey-brown. yellow brown. 
mott I ed, wet, soft 

LITHOLOGY 

I 

I .,. • .,. • .,. 
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.QST Inc. 

PROJECT NUMBER' 5197-0~2 
PROJECT NAME McDONNELL DOUGLAS 

SITE LOCATION ST. LOUIS, MISSOURI 

BORING LOCATION SIJMU No. 17 
DRILLING COMPANY OST, Inc. 
DRILLING METHOD "1 10.25" HSA 
DRILLING METHOD .2 "1.25 HSA 

SAMPLING METHOD "1 Split spoon 

SAMPLING METHOD .2, Split spoon 

GEOLOGIST Scott George 
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WELL ID 
FIELD BOREHOLE, LOG 

MW-5 I SWMU No . 17 SB-~9 l 

DATE BEGUN 01120/98 
DATE COMPLETED 0"1/21/98 

HOLE DIAMETER 1"1 inches and 8 inches 

TOTAL DEPTH "'S f't 
WELL CASING ELEVATION 100. 7 
NORTH COORDINATE NA 
EAST COORDINATE NA 
WATER LEVEL DURING DRILLING Not recorded 

SHEET 1 OF 1 

~LL CONSTRUCTION DATA 
WELL CONSTRUCTION 2-in PVC; 10-f't 0.01 slot screen 
SCREENED INTERVAL 32 - "12 f't 
SAND PACK INTERVAL 30 - "12.5 f't 
BENTONITE SEAL INTERVAL 30 - surface 
OUTER PVC CASING •1 10-in from 0- 2G ft 
OUTER PVC CASING "2 None• LITHOLOGY 

ASPHALT, D-0 5 
FILL. 0-2 5 f't. gravel. cloy, block 

SILTY CLAY, 2 5-3 5 f't, I i ght to dark brown, 
... sl1ghtly ci(lmp~ pet~() I eum::-1 1 ~I! odor 

AUGEREO THROUGH, 3 5-2"1 ft. DVM up to 37 ppm on 
cutt1ngs 

CLAY, 2"1-30 ft, plost ic, hard, damp to grey-green, 
s I 1 ght I y damp 

CLAY. Jb-36 ft. grey-green. occ 
firm to hard, ace soft 

brown matt I 1 ng. 

CLAY, 3G-"'D 5 ft. grey-green. ace brown matt I 1 ng. 
soft to f 1 rm, damp to mo 1st. ace sof'ter ond 
damper zones 

CLAY, "10 5-"12 ft. very mo 1st to wet. soft 

CLAY. "12-"13 ft. grey-green, very plost1c. hard 

CLAY, "13-"15 ft. vor1ed grey-block layered 
sediments. mo1st 
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• 
OST Inc. 

PROJECT NUMBER 5197-0~Z 

PROJECT NAME McDONNELL DOUGLAS 
SITE LOCATION ST. LOU!~ MISSOURI 
BORING LOCATION S~MU No. 17 
DRILLING COMPANY OS~ Inc 
DRILLING METHOD •1 ~.25" HSA 
DRILLING METHOD •z None 
SAMPLING METHOD •1 Split spoon 
SAMPLING METHOD •z None 
GEOLOGIST Scott George 

0:: 
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m _j 
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...J z >- E I: 
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W> w w 0.. UJ 
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1- 0.. w 0.. 0 UJ 
0.. :Et- I: u 0 u 
w <I:Z <1: w H UJ 
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FIELD BOREHOLE LOG WELL ID 
MW-5 (SWMU No. 17 SB-10) 

DATE BEGUN O~Z0/98 

DATE COMPLETEO:Q~/20/98 
HOLE DIAMETER 8 inches 
TOTAL DEPTH 15 ft 
WELL CASING ELEVATION: 100.33 
NORTH COORDINATE: NA 
EAST COOROINA·TE NA 
WATER LEVEL DURING DRILLING 12 ft 

SHEET 1 OF 1 

~LL CONSTRUCTION OAT~ 
WELL CONSTRUCTION 2-in PVC; 10-ft 0.01 slot screen 
SCREENED INTERVAL 5 - 15 ft 
SAND PACK INTERVAL ~ - 15 ft 
BENTONITE SEAL INTERVAL ~ - 1 
OUTER PVC CASING •1 None 
OUTER PVC CASING •z None LITHOLOGY 
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Harding ESE 
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Field Location: 

Log of Exploratory 
Boring 

eu1. s, ~ 
____ l "'t 

Client Boeing Location: 

SWMt(-I"J 

Logged by: 

s. ·ce~,..1~ 
Drilled by: RIJJ,e~t.s 'E .. v;,-,,,. ~, ... -toe./ 

Drilling Method: {}e, f:.c~~ 
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Log of Exploratory 
Boring 

Client Boeing 

Logged by: 

Location: 

SVM(AI7-. 
Boring No. 

.s 8-rz .... 
Project No. 

s 1/()'/Z.. 

Field Location~ ~ Drilled by: R oJu-t:'5 'E,.v; n, ..... , ... -t-.. ( 
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Well Log 

PID 
(ppm) 

Analysisff est 
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ClientBoeing Location: 
S' w,vt lA 1.7 

Logged by: r /" 
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Project No . 
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Cfient Boeing Location: 
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Drling Method: "+, rD lfSA 
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Project No. 
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Screen Interval: 
I 

To 3' IS 
I I 

Sand Pack: To IS "2. 

Seal: 
, 

To 
I 

-z... I 
Description: 

v 

P:\CL"N'ORMS\WELLOG.FRM 



• 
Harding ESE 
.. ~ .~C"tf;~~ :·,\;.· .. ~-.. ·~ 

Field Location: 
BrJ,_s, 

Jr--~ ---

3 

Client: Boeing Location: 

Log of Exploratory 
Boring Logged by: 

SwMU.-17 · 
Boring No. 

S8-!S 
Project No. 

$ 17t:J~ "?-

Sampling Method: Sheet 

_l_ot_l_. 

BIJ ... 'It Hole Diameter: ?.. ,, 

Analysis/Test 
0 

Total Depth: !2 
~ ..c c E = aiJ >. Water At ff' ~ 

CDC 
en 

CD CD en Q.l) 
PID 

c.:S (.) Eo .aEB en !II CD (ppm) mmo 0 11)0:: ...J(/)--1- ;:) 

Descriotion: tJ - '2- ' as$:> k I i= I cuc,e-1 I ~;If 
I r 

............ ················· ··········+----l---.-.....,.....-~--.,---------.-----~ 
(..- '"/.:l c!o..I'J{ ll'tU.vo'\ ~/'fLc.>A:I'_ ~; t:-k 

.1.':/.3. ... ······:·········· ........... 0 L 1--------=e,_.:...~o/ c..,_....,£.,._. vsoi-:...L; l..=·t: ______ --1 

............ ················· ···········1---J.--~--=------r------:--~-~--1 
4~'-12' tHevfllr~.ciA J,.:-;J, Df,st:Jc.. 

............ S.B.:lS::t .. _lj!!U?.. 

.!.k.Z .... ........................... . 

............ ················· ........... ~H 1----------------t 

v 

P:\CL T\FORMS\BORING.FRM 



• 

• 

• 

.A · Han.ilng ESE 
,( ~}.r~C'tt:C :.\:..·..,..:.'1',...;·.· 

Field Location: f 
tJi 

Log of Exploratory· 
Boring 

~~~ r , , 

... .I 

" srm 
'($) ~ 

S81S 

Client Boeing Location: 

SWMU 17 

Logged by: 

S. C etPR1-t!. 

Boring No. 

S816 

Project No. 

s 171P'I2. 

Drilled by: {(0 be,. t;s [; ,v1•,-,_,,.._ ,..~ .. t41.( Date: 

Drilling Method: C: e, Prnh:... I 2 -S-Ot) 

Sampling Method: 

8rh. If 9" 

Cr llC.f ~ l] i 
s~ll. t 

~r~----~~~~------------- Hole Diameter: 
,, 

"2.-

-

-
-

Graphic 
Log 

I 

I 
I 

~-r 1 

-

c: 
0 

~ 
.3 .... 
CD 
Ci. 
E 
ftl 
0 

h-

~=~ L 

r--

1/)-
r---

-

-
r"Z... 

-

-

-

-

-

-

-
-

~ 

c:: = 
i?:' 

GIGI 
c.~ 
Eo 
ftiGI 
00:: 

Analysis/Test 

"" G)c: _o 
PID 

a. .. 
_gErJ 

(ppm) m<~~oo 
....10....1-

0 
..0 

Total Depth: 

E 
6; WaterAt 
en 
u 
en 
::::> 

/2 I 

g' 

Descriotion: IJ -I' a~ o 1.,. lt.. I a.r-a .d 

..... t ..... ················· ........... 0 r.... 1---.;._---------------1 

............ ················· ······-···+--t--....--.-----------r-------1 
l..j ~I "2. 

1 
Q. t'~Y q_t'~ / qT'o.v 

............ ................. ........... h;l!' J.. ol.,.rtlc.. s 11-t..v t: . .J~v 

............ ················· ··········· C#-1------"-----------'--_. 

... 3.3.... .... .. ....... ... . ........ ... 11(1 0 j s -t. 

::::~::::::: _::~:::::::::::::: ::::::::::: 5li-_S:::..;;;.o..;.."t<..;..~-<.;.;r4::..:"t-:;...e;;.!d~_.t:ld.....li::.......:8'::....._' --------1 
........................................................ 
.... 8...... .?...~!.~:..1.... L~E-~~-

. I I 

............ ················· ........... c. II- ...._-----------------1 

P:'Cl NORMS\BORING.FRM 



• 

• 

• 

.· ;f/l Han.ilng ESE 
.. :C ~C~l:C ;_·,c .. ·,.~v.,...;v· 

r 
r:: 
0 

'iii 
0 
0 
..J 

.9! 
Graphic 

0.. 
E 

Log Ill en 

?..- l 
-

'1-

-

Log of Exploratory 
8Qring 

---~ R. ...... , ~ 

Analysis/Test 
0 

~ .Q g E 

"" >-
~ 

Gl r:: 
(/) 

Gl Gl (/) l8 
_o 

PID 
o..;:: u .aE! 

li!GI (ppm) s"'oo (/) 
en a:: cn..J- :::::> 

-0 

Client Boeing Location: 

S'WMU'-17 

Logged by: 

5'. c~rqe-
Drilled by: Ro~ut;s F.-t.,,,,,_~ .. ra ( 

Drilling Method: c~, p,., ~ ~ 
Sampling Method: 

Hole Diameter: 2. 
,, 

Total Depth: 16' 
I Water At ??i 

Descriotion: 

Boring No. 

S8-J7 
Project No . 

s 17t:Jlf7_ 

Date: 

············ ................. ···········1---t'--,.---r---------'7""------i 
4'-/b t:ti'AV c. .. J }U;_/..t;. bt",u->'~ 

, 

' -~ 1 ::::~:::: ::::::::::::::::: ::::::::::: C rrr---------------1 
-

<6'-

-
Q -

10 3 
............................... ··········· 
... -t?.:::. .. ~8::!.?.:!R. .. J.!i.~P... !l t--___.,r&..l.a=..•~o:;...ao::.w.._,.. . .._,#f.r::;.t. ..... ~· ........ L:_....t1._.~ .. -..... I ..... '·L'.._' _____ ___ 

-

-
12. 

-' 

'"' -; 

~ -
liP-

-

-

-

-
P:\Cl 1\FORMS\BORING.FRM 



CfientBoeing Location: Boring No. 
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Project No. 
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Logged by: 
(! ,-,-u/Jer Project No. 
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1"2--ll-~-

SDIS ~} ,.. ... ,.-r,go,es Drilling Method: IP-i; llf"A- "'~liS' !!I 1 z.. -1 ~-Zit?o 
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Logged by: ~. c~'"fe-/c.~ec~t~,.,. 
Project No. 
S /7t>Y2 

• Field Loc(tion: CJ I -- Dnlled by: Roberts Environmental Date: 
/'2../11'1~ i} M~"t'r,~o,gs Drilng Method: ttJ.iJISA 

j ,, 
t -a./ /9il--#PO 

Cu..lQt 
S91.S '1-c 'JI$14 
($> S'B16> Sampling Method: S 1 Le.-sr k'e, Sheet 

,1\.~ -- .-../ Hole Diameter: 
,, 

2 
Bwi f.J t"'' LIB' I '1 j_of 
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5. ~ >o .... c Glc en Sand Pack: ' I 
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o-r~' r .e e. s 8-!1. ,,t.. 
"- .................. ............................ .. ................ 

................. p,.,f' ),sel'iDt-:P.,. ............................... ................. 

it.-
..................... ...................... .............. 
.................... ......................... ................. 

Ia--
.................... ..................... ............... 

\{ Su-t.- ~ ~ f? I ................. ........................... .. ............... -.-
- ................. ........................... ................ 

ItO ....................... ......................... ..................... 

- .................. ........................... . .............. ,.,.. 
II&#-~ 

.................... ........................ .............. bf;,.d ,/(';I( 1:;o IS~ 

................ ........................... ................ ,, - .................. ........................... .................. 

.... ~ .. IS'- /9 JMf< t' /;,A!.. h •'€ J. LJ IMi•'L ............................ .................. 
Cf.l ~ ,'/t;v 1"./#!.v 

• 
- .................... ....................... ................ 

rca- .................. S' a--t• ""' -t.."' .[' ............................ ............ 

- ................ .......................... ............ 
I7.U .... tr:: .... ......................... 11'-,q.J l'l f"ey Ale~ Alc,.r'Lt'c.... ............... , 

t' i l~v r /e:., - ................. .......................... ................ 
1-:t-a.. .................. ............................ ................ _,,.f t;. .,.,- .................. ......................... ................ 

{;- st;,'l!~ ............... ........................ ................... 

- ................. ........................... .. ................ 
·u. ................ ............................. ............... 

- .................... ...................... ..................... 
11 .. 9' ... /!::. .... ........................ ............ 

C/f - .................. ....................... .................. bec,,...f.,o I.,.,,...~ k ;, ~ p /t;I"f../~ 
)D ........................ .<: i It: v I" /c.v ................................. ............... 

- ................... ...................... ................. 
'3?- .... .f?.:. .... ..................... .................. 

- ....................... ................................ ................... 
VI ................. ............................. ..................... 

-

~ 
........................ ............... ..,, .. :fz: ..... ....................... ................. 

1w .................. ............................ ................ 
...................... ................................. ............... 

"'o -··-.;;:;,·---- .......................... ............. 
• 

P:\CL1\FORMS\WELLOG.FRM 



~:.~· Harding ESE 
Client Boeing Location: Boring No.: 

A MA:.C Y(.:'~;~ t.".;:.M::.,"'v 

Well Log 
SwMIA 17 /fi't IV 9" j;) 

Logged by: 
g-Ce~;ot1._4-

Project No. 
SI7C''I~ 

• Field Location: Dried by:Roberts Environmental Date/: ., /"'}, ~-
Drifting Method: '1-!; -;!f) HSA 12./!?' 

Sampling Method: s' Sheet 

Hole Diameter: g" ..z._of '2... 

Analysis/Test Well Construction: 

~ :8 Screen Interval: .§, To 
~ 

~ 
~ E 

5. '"-I: 
>-

.J!!o CD CD CDr:::: (/) Sand Pack: To 
.r. c.~ ~8 c.:8 (/) 
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ftl u ftl CD 
(ppm) nsmo 0 
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__. 
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................ ................... .. ........... 
.............. ..................... . ............. 

ls_o-
............. ...................... .................. 

~ 
... fl::.: .... 1-- ~4,' wer..d.c.~eJ /1 .... L6~1'\C.. R.w!Jtle.. t C!~~o.u .......................... 

- e-~ 
- S3:£:' 

I 

................ . .................... .. ............ 
6'2- V'-% ..................... ....................... ................. 

..3..~ 
,;7o~ ...................... ....................... ................ 

•.•• f!::: ... ~ ,, It;. 'l.t'IJ.II L.:.t-"" ,. r("o~t:...·l"' e.le.L 1: TFT/~ ....................... ................ 
~ I'~ .: ill' c. ~ 

• 
Is,-

.................... ............................. .. .................. 
-ci...c.. .. ~1./- 75.'" o_rQ" J Jocc/./lrJ. J,.,._.., ................... ..................... ................. 

- .................. ....................... .. ................... c~ 
~:.d. Dlo~ t.;,. e.fe~.., w &.. tJ.._,.,. .I. 

~9-" ... -!!.:: .... s L.lt!... ...................... .................. 
..:....... ................... .......................... ................. dis -t;;,.e-t ~e-el----:iJ .... ~ b Itt .. e.r 

L!L ~tellr ...................... ........................... . .............. t;.,,L -
I ""2. ···-:;;;:··· ........................ ................. 

................... .......................... ................ 

- .................. ....................... .. ............ 

"' .................... .......................... ·········-
,,- - .m~.~-~J~ •11~~!L ql't:4V dl'v {:';-;c. I./~ 

""jj""""" v 

A;~J. 1::> /,.; -i /c_ r: ; /-t;., e !e. v ........................ ................. 

,~ 
................... ........................ CH- IN' e.. 't e.--l"' ,/ S" l..e. !e. 
..................... .......................... .................. 

L-ztJ- :::~:: 
........................ .................. 

~ - ........................... ................. 

- ................... .......................... .............. 
72- ....................... ........................ .................... 

- ........................ ................. 
l:z'l_ .. !fr. ... ............................ ..................... 

- .................... .......................... .................. 
L:zt. ................... .......................... .................. 

7~ 
.................. ...................... ................... Qu•ur f'e~w~tJ/ -* 7S'"3'1 

-• .................... .............................. .................. 

..'ML- .................... ......................... ..................... 

P:\CL1\FORMS\WELLOG.FRM 



• 

• 

• 

Client Boeing Location: 

di Harding £!>1! 
Log of Exploratory 

Boring • Logged by: 

SW!HI-("17 
Boring No. 

S8!1 

Project No. 
.. ~ ~C1'C:C ~\~-:"-

~ ~~,/'~(!!._ $17''1Z. 

Field L~cation: 
l 

Drilled by: R~Jut;.L t:;:;.,..,;r".,.,..e .. 'U. 1 Date: 

DriiUngMethod: 1r;t;''ro !+SA 1"2--t-otJ 

,.;t 
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I 
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.s::. 
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G) 

Log 0 

-
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-

[o o] 

PID 
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Analysisff est 
0 ..a 

Sampling Method: s pfit:-SPt?Dn. Sheet 
~~~~------~--~~~~~ 

~------------------------~ 
.l_ot_j_ 
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Total Depth: 

E 
J; WaterAt 
en 
() 
en 
::::> 
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• Field Location: 

5 '-C 
j!o 

~ Graphic 
Q.:W 
E ns 

Gl Log 
nso 

0 (/)..9 

l.' -
~ -

'2..8" I 
_....., 

-
30 

• -

-
'J"l-

---... L. 

- ~ 

I"J" 
-

1b-

-
3~- 3 

-

Lttt> ___. 

-
r---

-
r--

-• r--
-

r--
-

~ 
Gl Gl 
c.~ 
Eo 
nl Gl 
(1)0::: 

Well Log 

PID 
(ppm) 

Analysis!T est 

ClientBoeing Location: 

SWMIA 17 

Logged by: /I -r-:: , 1 
L • r ~doer 

Boring No.: 
Mwqr 

Project No. 

Drilled by:Roberts Environmental Date: 
~--~--------------------~ 

Drilling Method: Hollow Stem Auger 1 2...- 18".-0t> 

Sampling Method: <; P /; t; <:: PPP"' s 1 Sheet 

Hole Diameter: 8" I of I 

Well Construction: IP" pvc. ce.s}"J. -ct> z.~ :/.. 1 

:8 Screen Interval: 'I() ' To "'3 .,_ 1 
[ ~------------~~,------~~~------~ 
~ Sand Pack: f./P To "3o 1 

0 
(/) 
::J Seal: s 1J 

1 
To z S 1 

Descriotion: 0 -Itt' - SeL S 8B-

.... 12?. ............................... C 111--------ri...W; f~t-_""-.J.""-:;<..~~I'.S...¥-e.v~------1 
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• Field Location: 

-5. "-C 
.!!o 

£: c.:w 
a Graphic ErJ ., 

Log IVo 
0 r/)...J 

-

-
~ 
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I&./-

-
~ 

• ,--
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-

- S'£~1~, 
/0 

T&.b~ -
- Spl; t; 

/"]... s,.DM 
-
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-
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-
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-

~ 
CIICII 

~8 "' ., rna::: 

Well Log 

PID 
(ppm) 

Analysisffest 

............ M.!:t.:~~::.ll. .!.':/::'?.~ 

:8 
E 
J; 
rn 
0 rn 
::::> 

CHentBoeing Location: Boring No.: 
SwMt./17 M.&Vf-S 

Logged by: 

DriDed by: Roberts Environmental 

Dnlling Method: 4 -IJ 11. 5', A . 

Sampling Method: 

Hole Diameter: ~ ,, 
,, 

"2- PVC. Well Construction: 

Screen Interval: /6 
Sand Pack: 16 
Seal: 6 
Description: 

Project No. 
s J7Ptf~ 
Date: 

Sheet 

I of I 

To fl I 

To 6' 

To 1 / 
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CientBoeing Location: Boring No. 

:-~· 
.·· Log of Exploratory SWMIA-17 S$-2-P 

• 
Harding ESE Boring Logged by: Project No . 
.. < l'IIA<':"ttiC :.\-;,;,tWv~-.-

~ Ce8rgt!!- s 171/'f'-

Field Location: I Dried by: R.•h'"t:s [; .. .,;~.,.- otro -le, ( Date: ci~t( Qt-
Drilling Method: C~f1..oJe 12-,J-,x. 

,.;j 
sBUJ a ~ C6-i'•t:t-'r Sampling Method: I 

Sheet (j) 1/ .M o t'JI L:' /'AI' e 

of - -
J,. LJ r' Hole Diameter: II 

8 "2-

c: Analysisff est Total Depth: 
/6 

I 
0 0 
'ii ~ .0 
0 c: E 0 0::. 
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Graphic t8 a.; 

() a E PID .aErJ CD 
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5. 
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Q. 
CD 
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-
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-
t-

-
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Log lU 0 

(/)...J 
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(/) 

0 
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CfientBoeing Location: BorinR..N~ 
$WM"l I/ ~ S'llu;) 

Logged by: c. ,(e, "*,.. Project No. 
Sl'?,'l'l.... 

DriUed by:Roberts Environmental Date: 

Drilng Method: 4-!i $1514 ;2-~~ 

Sampling Method: Sheet 

Hole Diameter. ~II of 

Well Construction: 1.. '' 11vc. /),pit? s--/,t;: 
I s-=L ll t'.l"of"r 

Screen Interval: /~ To ~ I 

To I 
lf Sand Pack: /J 

To I 
I Seal: y' 

Descriotion: 
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